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Introduction
Knowledge of a second language is widely believed to be essential for workers to succeed in an increasingly interconnected business world, and researchers tend to agree. Ginsburgh and Prieto-Rodríguez (2011), for example, found large estimates of the effects of foreign language knowledge on wages in Mincerian regressions: the increases in wages ranged between 11 percent in Austria and 39 percent in Spain for knowledge of the English language and even higher effects for knowledge of other languages. 1, 2 The returns to learning English do not only flow to individuals, the country as a whole may also benefit: Fidrmuc and Fidrmurc (2009) show, for example, that widespread knowledge of languages is an important determinant for foreign trade, with English playing an especially important role.
The private initiative has taken notice of these benefits of second language acquisition.
Many schools, in Spanish speaking countries especially those that cater to the elites, offer bilingual education for their pupils; Banfi and Day (2004) 3 where around 40 percent of the instruction, including all the science curriculum, is taught in English. 4 These programs have been so successful with voters that both major parties have included in their 2011 general election platforms the promise of extending the program to the whole nation. 5 It is thus clear, both to researchers and the general public, that learning a foreign language is important for economic reasons. But it also has some costs. The more obvious are the financial ones: the teachers may need to be hired, trained, or retrained, and given the market value of English knowledge they will be more costly than other teachers; some 1 An earlier analysis of the same data, by Williams (2011) found a smaller impact: between 5 percent in Austria or Finland, to insignificant in Spain or France. But the reanalysis of Ginsburgh and PrietoRodríguez (2011) used more powerful techniques to control for endogeneity. 2 The effects on U.S. workers are rather smaller, as one would expect from the lingua franca status of English. See for example Fry and Lowell (2003) who find no effect on wages, or Saiz and Zoido (2005) who find an effect of about 5%. 3 The 276 primary schools represent 35% of the total number of public schools and the 64 high schools represent 20% of the total number of high schools in the region of Madrid. 4 Andalusia also has a bilingual program, but the percentage of instruction in English is smaller, around 20 percent of the instruction time.
5 See e.g. in the program of the socialist party PSOE the statement "we will support the design of linguistic projects to support the learning of English. We will also support the schools offering bilingual education both in vocational training and at the university,"(available at: http : //www.rubalcaba.es/wp− content/uploads/2011.pdf /10/progpsoe2011.pdf ) or the one of conservative party PP, which states "We will promote Spanish-English bilingualism in the whole educational system from kindergarten to university", (available at: http : //www.pp.es/actualidad − noticia/programa − electoral − pp5741.html). extra conversation assistants may need to be hired; if successful, demand will grow and the program may need to be expanded. But in addition to these costs time is finite, and there is hardly ever a free lunch in educational issues; so there may be other negative effects from the policy. The aim of this paper is precisely to test whether bilingual educational programs have a cost in terms of slower learning rates in other subjects.
To test this idea we look at data from the bilingual education program in the region of Madrid. Although we will describe it in more detail later, the program (for primary schools) basically consists on using English to teach the subject called "Knowledge of the Environment", that includes all teaching of Science, History and Geography. English is also used as the educational medium for Art and sometimes Physical Education, and of course the English language classes. Overall, teaching in English comprises between 10 and 12 of the 25 weekly hours of instruction.
To find out the effects of the program we use a standardized exam that has been administered each year in all primary schools from the Spanish region of Madrid to 6th grade students (12) (13) We then repeat the analysis with the second group of schools that became bilingual for their first bilingual cohort, whose students took the exam in 2010/11. In order to control for endogeneity problems, we use a Difference in Difference approach, comparing the exam results of children in the treated schools before and after they became bilingual with the group of non-bilingual schools before and after the treatment.
We find that the effect of the program is not significantly different from zero for either Mathematics or Spanish language, although it goes from positive to negative. For General Knowledge, the bilingual program has a negative and significant effect on the exam results, for children of parents without a college education. The size of this effect is substantial, on the order of 0.2 standard deviations. 6 Since General Knowledge is the only subject taught in English from the three present in the exam, it would appear that the extra effort made to use English as the medium of instruction comes at the expense of a worsening in the learning of that subject. A possible caveat to that conclusion is that the exam is taken in Spanish and the subject is learnt in English. But, taken at face value, this would also suggest that the level of linguistic competence in English is not enough to leap through that barrier. All in all, the conclusion must be that there is indeed no free lunch: either the learning of subjects taught in English is impaired, or the learning of English itself is not very good.
In the group of schools that started to participate in 2004 the results for the second cohort of students exposed to the program are very similar, even quantitatively, to those of the first cohort. However, for the group of schools that started to participate in 2005, the effects are also negative and significant only for General Knowledge, but they are smaller in size and only for children of parents with less than upper secondary education. We conjecture that this is due to a better selection of those schools in terms of the English knowledge of the teachers, since for that group of schools the conditions to be a part of the program were made stricter in that dimension.
There is a large body of research aimed at understanding the effects of bilingual education programs for immigrants in the U.S. This literature finds mostly positive results of those programs. Willig (1985) concludes that the better the experimental design of the study, the more positive were the effects of bilingual education, and Greene (1998) in another meta-study of the literature asserts that: "an unbiased reading of the scholarly research suggests that bilingual education helps children who are learning English."
Jepsen (2009), on the other hand finds that "students in bilingual education have substantially lower English proficiency than other English Learners in first and second grades.
In contrast, there is little difference between bilingual education and other programs for students in grades three through five." But those are typically programs for immigrants into a foreign country so the external validity to our population of those results is rather unclear.
There is much less evidence regarding the effects of bilingual education in English for countries whose official language is not English. An exception is Admiraal, Westhoff and de Bot (2006) , who study the effect of the use of English as the language of instruction for secondary education in The Netherlands. They state that: "No effects have been found for receptive word knowledge and no negative effects have been found with respect to the results of their school leaving exams at the end of secondary education for Dutch and subject matters taught through English." It is hard to know what to make of the differences between our two studies, since the educational systems are very different, as are the societies where the programs are administered. But an intriguing question arises:
could the costs of bilingual education be lowered if the program was started in high school? This is an important question for further research.
The paper is organized as follows. Section 2 describes in some detail the institutional setup and the program. Section 3 discusses the data and the econometric model. Section 4 contains the main results of the paper and it has some additional estimations and robustness checks. Section 5 concludes.
Institutional Background and Description of the Program
The order from the regional ministry of Madrid that initiated the bilingual school program argues that it is needed because: "The full integration of Spain in the European context implies that students need to acquire more and better communication skills in different Bentolila and Ichino (2008) argue that the welfare state and the family make it possible to accommodate big unemployment shocks, but the welfare state and the family are similar in Spain and Ireland, so it is indeed quite likely that the lack of proficiency of adult Spanish cohorts in English is one problem hindering the emigration that the unemployment figures would suggest should be a safety valve for the situation.
The Spanish educational system is composed of 6 years of primary school, 4 years of compulsory secondary education (E.S.O.) and 2 years of non-compulsory education, which is divided into vocational training (ciclos formativos) and preparation for college (bachillerato). There are also three years of free publicly funded pre-school, from ages 3 to 5. The pre-school children share the premises with those in primary school. Also, the pre-schoolers in one location have precedence over other children applying to the same primary school. As a consequence of this precedence rule most students at the primary level come from the preschool in the same location. In fact, if all the vacancies for three years old are filled and none of them leaves the school at the primary level, there will not be any vacancies at that level in that cohort. As a result, the school choice is almost universally made when the student is three years old. After that time, school changes are not frequent, because it becomes extremely difficult to enter schools with high demand.
The facts mentioned about school choice and selection in the previous paragraph are important for our study. The bilingual program is applied at the primary school level, not at pre-school. Since at the time the bilingual program was designed and announced there were students already in the pre-school level at the selected schools, their parents' school choices were made three years prior to that moment, when the program did not exist and was not even planned. For this reason the differences between the first cohort of treated students and the previous cohorts cannot be related to the introduction of the program. were selected in the first year 7 , with initial plans for extension up to 110, which were later expanded to the present 276 due to the high demand (out of a total of about 740 public schools). A school wishing to be selected for the program had to submit an application.
The three criteria used to evaluate those applications are:
1. Degree of acceptance of the educational community expressed through the support received by the application by the school teachers and the School Board (a decision making body composed of the principal and elected teachers and parents).
2. Feasibility of the application. This will take into account the previous experience of the school (some schools had started small pilot programs on their own), teaching staff, particularly the teachers with an English specialization, the school resources and the number of classes and students.
3. Balanced distribution of selected schools between the different geographical areas, taking into account the school population between three and sixteen.
The selected schools were not the 25 that best meet the first two criteria because of the criterion for geographical equity. However, the selected schools had all close to top grades in those criteria.
For the schools that were selected into the program in the following years, from 2005 onwards, the criteria used in the evaluation changed in one significant way. The former rule 3. was replaced by 3'. English level of the teachers in the school. This level is verified either with some official certificate (such as those awarded by the University of Cambridge) that accredits a sufficient level of command of the English language or by an evaluation done directly by the education department of the regional government.
The balanced distribution is still mentioned as a desirable property of the allocation but it is not given explicit points.
The order calls bilingual a school where the language of instruction is English during at least one third of the school time, and where English language classes take 5 weekly In Table 1 we describe the weekly curriculum from first to sixth grade so that it becomes clear the margin of autonomy in the number of teaching hours. is only intended to give additional information to teachers, parents and students.
The exam consists of two parts of 45 minutes each: the first part includes tests of Dictation, Reading, Language and General Knowledge and the second part is composed of mathematics exercises. We use as a measure of student achievement the exam scores, standardized to the yearly mean, in General Knowledge (whose contents are close to the subject "Knowledge of the Environment" which is taught in English) and in Reading and
Mathematics (which are taught in Spanish). The exams are conducted in Spanish for all students, whether or not they were in a bilingual school.
Before taking the exam, a short questionnaire (see Appendix) is filled out by each student. In the questionnaire the students are asked a few questions about themselves, their parents and the environment in which they are living. The answers to these questions provide rich information on individual characteristics of students: from the questionnaire we obtain the age of the student; the country of birth, which we divide into Spain, China, Latin America, Morocco, Romania and other, to have sufficiently many observations of each category; the level of education of the parents; the occupation of the parents; the composition of the household in which the students lives; and the age at which the student started to go to school/kindergarten. From the exam we have information at student level on gender, whether the student has any special educational needs and whether the student has any disability.
Regarding the education of the parents, students were asked to provide this information for both the mother and the father. In order to facilitate the interpretation we choose the highest level of education between the mother and the father. We distinguish the following categories: university education, higher secondary education, vocational training, lower secondary education and no compulsory education. The same applies to the occupation of the parents: since we have the occupation of both the mother and the father, The variable on the composition of the household of the student comes from the answers to the question: "With whom do you usually live?". We differentiate the following seven categories: lives only with the mother, lives with the mother and one sibling, lives with the mother and more than one sibling, lives with the mother and the father, lives with the mother and the father and one sibling, lives with the mother and the father and more than one sibling and other situations. In order to control for the endogeneity problems caused by self-selection of students and schools which we will explain below, we use a Difference in Difference approach. We compare the performance of children in the treated schools before and after they became and the group of non-bilingual schools in 2009/10 (the control group after the change). Table 2 provides descriptive statistics of these four groups. If we compare the schools where the bilingual program was introduced, before and after the treatment, we see an increase in the proportion of students with characteristics that are positively correlated with academic performance. More concretely, the proportion of children whose parents have university education increases from 33% to 39%, the proportion of children whose parents have lower secondary education decreases from 26% to 22% and the proportion of children whose parents did not finish compulsory studies also decreases from 8% to 5%. There are also important changes with regards to the occupations of the parents of children from these two cohorts: the proportion of children whose parents have professional occupations increases from 24% to 29% and the proportion of children whose parents have blue collar occupations decreases from 58% to 51%.
Furthermore, there is an increase in the proportion of Spanish students from the 2008/09 group to the 2009/10 group from 81% to 87%, which translates in a decrease in the proportion of immigrant students (the most important change is in the reduction of the proportion of Latin American students from 10% to 6%, whose performance is gen- 9 Robustness checks using separately the education of each parent yield very similar results. erally worse than that of Spanish students or even of other immigrants, after conditioning on observables (Anghel and Cabrales, 2010)). We also detect an increase in the percentage of children who started school before 3 years from 46% to 51%.
However, if we look at the control group we do not see any important changes in the composition of cohorts from one year to another: these proportions remain almost constant in both years (at most there is a difference of one decimal).
The numbers presented above suggest that there could be an endogenous change in the characteristics of the students enrolled in the bilingual schools, before and after the treatment. This change involves an improvement in student characteristics like the level of education and the occupation of parents or their nationality, which are known to be determinants of the academic performance of children. 10 Moreover, the change in observable characteristics from one year to the next suggests that, apart from the treatment, there could be a change in unobservable characteristics.
To find out whether this is the case, we analyze further data about the students in these bilingual schools.
A possible explanation for the changes between cohorts could come from students who entered in, or dropped out of, these schools after they became bilingual. These flows of students could generate some of the changes we observe. To check this theory, we obtained the list of children who attended the treated schools since they were five years old, the last year of pre-school education.
With that list, first, we analyze the group of schools where the number of children who entered after they became bilingual (that is, children who were not enrolled in that school when they were 5 years old) is less than 4 (that is about 16 percent in the average class of 25). We consider these schools as schools with a small number of incoming students, and the socioeconomic composition of the cohorts should not vary much from one year to the next one. There are eight treated schools that satisfy this condition. As before, we compare these schools before they became bilingual (the 2008/09 cohort) and after they became bilingual (the 2009/10 cohort) and we use as a control group the group of nonbilingual schools (we drop from the descriptive statistics the other 17 bilingual schools).
The descriptive analysis in Table 3 shows a very similar picture to the one in Table   2 . We see that the change in the characteristics of students from the year in which they became bilingual to the next one goes in the same direction and is quantitatively similar as for the whole sample. We observe an important increase in the proportion of students whose parents have university degrees, from 27% in the 2008/09 cohort to 36% in the 2009/10 cohort, and a decrease in the proportion of students whose parents did not finish compulsory education (from 8% to 5%). We also identify a small increase in the proportion of students whose parents have professional occupations and a small drop in the proportion of students whose parents have blue collar occupations. Furthermore, there is an increase in the proportion of Spanish students from one cohort to the next one in the treated schools and there is a big drop in the proportion of Latin American students. Finally, the 10 In the case of Madrid and for this same CDI exam this is shown in Anghel and Cabrales (2010). percentage of children who started to go to kindergarten before three years old increases by six percentage points (from 44% to 50%). Altogether, the selection problem that we detected with the full sample persists in the sample of eight schools with very few incoming students after they became bilingual.
Second, we restrict further the group of students we analyze, by studying only the characteristics of the group of children that were already enrolled in the 25 treated schools since they were five years of age and started the bilingual education program in these schools. The introduction of the bilingual education program was not announced in advance of enrolling those children in the treated schools, so there should not be any changes in the characteristics of the treated children endogenous to the treatment. This analysis produces almost identical conclusions as in the previous cases (Table 4) From Table 5 it is clear that these students have a socio-economic background which is very similar to the one of the remaining students of the bilingual schools. There is only one exception; it looks like the proportion of immigrant students among the new incoming students is significantly higher: about 29% of the new incoming students are immigrants (out of which 12% are Latin Americans) while only 13% of all students in the bilingual schools are immigrants (out of which 6% are Latin American).
Finally, we examine the sample of schools that applied unsuccessfully to the call for the bilingual education program, and whose score was very close to the cut-off for being part of the program. There are 38 schools that satisfy these conditions. If these schools are similar to the schools that became part of the program, they would represent a better control group than the whole group of schools. In addition, if we see for those schools a similar change in demographics from one year to the next one as the change that we see for our treated group, this could indicate that the explanation for this change does not necessarily lie in the introduction of the bilingual education program.
The descriptive statistics of these schools in Table 6 reveal that both hypotheses are partially valid. First, these schools are more similar in demographics to the treated bilingual schools than to the schools from the complete control group (comparison with column 3 from Table 2 ). However, there are differences: the most important difference is that the proportion of Latin American students in this new group of schools is bigger than in the bilingual schools. Secondly, the characteristics of children change from the 2008/09 cohort to the 2009/10 cohort in the same direction as they change for the bilingual schools for those cohorts, even though these changes are a bit smaller than in the bilingual schools.
There is one striking phenomenon regarding this group of schools. The average scores of their students are significantly lower than the scores of the students of the bilingual schools in the year before the treatment (2008/09). However, in the 2009/10 CDI exam, the scores of the students in these schools improve considerably, reaching almost the same levels as the scores of the students in the bilingual schools from 2009/10.
Nevertheless, given the similarities between this group of schools and the treated schools, in the next section, as a robustness check, we will use this group of schools as a control group.
These descriptive analyses show that there has been an important change in the composition of the bilingual schools once they became bilingual, while in the control group of non-bilingual schools we do not see such differences. The self-selection problem that we possibly face in the case of the bilingual schools could contaminate our estimates, therefore we need to use econometric techniques that mitigate that problem.
Econometric model of education production

Model and endogeneity problems
Here we use as the outcome for primary education the standardized scores of students in the CDI exam described in section 3.1. For a given year, the score in that test for student i in school j, y ij , is determined by:
where x i are the observable characteristics of students and their families described in section 3.1, bil j indicates whether school j participated in the bilingual program, u i are unobservable characteristics of the students, such as effort or ability, v j are characteristics of the school, like quality of the Principal and teachers, and ξ ij is a random shock. Our parameter of interest is the average effect of the bilingual program on y ij , which in equation (1) is captured by δ. The difficulty that we face when we run the regression of y ij on bil j and x i is that we could suffer from an endogeneity bias because of two self-selection problems:
1. Students are not randomly assigned to schools. Their parents choose school. If there is no excess of demand for the school they have chosen, they are admitted. If there is excess of demand, the admission is based on criteria like proximity of the family home to the school and family income, both of which are not random and are correlated with school outcomes.
2. Schools are not randomly selected to implement the bilingual program. The program was implemented only in (some of the) schools that applied for it. An application could be a positive signal of quality of the principal and teachers, because of the significant amount of extra work required by the program. It could also be a sign that the school had low demand (perhaps due to low quality) with teachers about to be displaced. 11 11 In Spain a large majority of teachers are civil servants and cannot be fired. But they can be moved be-
Estimation strategy
To control for the endogeneity problem caused by the self-selection of schools and students explained, we use Difference in Differences estimation (diff-in-diff). This solves the selfselection of schools into the program because we observe the same school the first year the bilingual program is implemented in sixth grade and the year before. Given the institutional framework, the only significant changes in resources and staff from one year to the next are those associated with the bilingual program.
With respect to the self-selection of students, the diff-in-diff strategy also helps to solve this problem. As we mentioned in section 2 since the admission rules to primary school gives precedence to pre-schoolers in that same school, and given the timing of announcement of the program, the differences between the first cohort of treated students and the previous cohorts cannot be related to the introduction of the program. Given this observation, if the movements of students in bilingual schools after the program was introduced were the same as in the absence of the program (i.e. the same changes as in non treated schools) a diff-in-diff strategy would control for the students being differently distributed between treated and untreated schools. However, as one can see in Table 2 and we discussed in section 3.1, there is a change in the characteristics of the students in bilingual schools after the program was introduced. Fortunately the diff-in-diff easily allows us to incorporate observable characteristics of students in the estimation to control for this changes.
Given the diff-in-diff strategy, we are going to estimate the following regressions by OLS:
where y10 is a dummy variable for the academic year 2009/10, the first year when we observe the children exposed to the bilingual education program in the CDI exam. Also, we will study further whether the change in the student population in bilingual schools is affecting our estimates by checking the robustness of our results to other comparisons and ways of estimating the effect of the program.
Results
Main estimates
In Table 7 we present estimates of models (2) Notes: Dependent variables are the individual standardized grades in each of the three subjects.
Standard errors clustered at school level in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
Base categories for dummies: male, student Spain, parent education -did not finish compulsory studies, parent occupation -blue-collar, lives with the mother and more than one sibling, kindergarten less than 3 not significant for the three subjects. However, as we mentioned when presenting the descriptive statistics of the data, the cohort of treated students has different characteristics than the previous cohort in those schools. Those characteristics affect positively the outcome; that is why the effect of the program is smaller once this change in observables is taken into account. This change in the estimated effect of the program when introducing covariates reflects the fact that there is selection in students after introducing the program.
For mathematics and reading the effect is not significantly different from zero in either case, although it goes from positive to negative. For General Knowledge, the bilingual program has a negative and significant effect over the score. This is the only exam related to a subject taught in English of those measured in CDI exam. Therefore it looks like the additional effort made to learn English by using it as a language of instruction in a subject other than English comes at the cost of lower performance in learning that subject.
To make a more intensive and flexible use of observable characteristics, we estimate the diff-in-diff regression by groups of students that have similar observable characteristics.
In this way the performance of treated students is compared with the performance of students with the same observable characteristics in non treated periods and schools. Table 8 reports results by parental education for those students that were born in Spain, do not have any special educational needs, and are not older than 12 years old. 12 These represent more than two thirds of the population of students. In estimates not reported Notes: Dependent variables are the individual standardized grades in each of the three subjects.
The sample used for these estimates are students of Spanish origin (i.e. non-immigrants), not older than 12 years and that do not have special education needs. They are divided by parents education in three groups. Proportion is the % that each group represents over the total sample of students (including those groups like students older than 12 years whose diff-in-diff estimates are not presented here.)
The following covariates were included in these regression though not reported: dummies for year of the exam and bilingual schools, sex, occupation of the parents, composition of the household in which the student lives and age at which the student started to go to school, preschool or daycare.
here for brevity, we use the parents' profession to form groups in addition to education Table 7 , we only find significant effects for General Knowledge. However, these estimates by groups have the following features:
for Mathematics and General Knowledge the estimated effect is more negative for students whose parents have a lower level of education; for Mathematics all of them continue to be non-significant, but for General Knowledge there is not a significant effect for students whose parents have university education whereas it is significant for all the other students.
Moreover, the difference between the effect for the university group and the effect for the compulsory education group is significantly different from zero at 10%. Surprisingly, for
Reading there is no clear pattern. In any case the effect over reading is not significant for any of the groups.
Robustness checks
If the described changes in the population of treated students are only due to observable characteristics, then estimates of equation (3) are correctly identifying the average effect of the program. However, to check the robustness of these estimates, in this section we explore further the potential reasons that could lead to an endogenous change in the population of treated students, with respect to non-treated students. Even though the beginning of the program was not anticipated, the treatment lasted for six years until we observed our outcome variable and during that period the following movements of students may occur due to the program:
1. In any cohort of sixth grade students there is a proportion that had to repeat a grade as a consequence of failing to make sufficient progress. If a student starting primary education in 2003/04 were to repeat a grade in a bilingual school, he would go from a non-bilingual education to a bilingual one. Most of the classmates of that child would have started school in 2004/05 and, therefore, they would have already participated in the bilingual program for some years. These repeaters may prefer, or may be recommended to move to a school that does not have the bilingual program in the grade they have to repeat. If this is the case, the treated cohort for which we observe our outcome variable may have a smaller proportion of these repeaters. One would expect this factor to improve the outcomes of the treated schools, and hence its removal would tend to strengthen our results.
2. As a consequence of the bilingual program there could be more students repeating a grade than in the previous cohort in the same school. We would not observe the outcome for these repeaters because they are not yet in the sixth grade.
3. Other endogenous movements can be related with the fact that some of the treated schools have vacancies. As mentioned in section 3.2 vacancies can be a reason for a school to apply for the program. Having treated schools with vacancies gives the opportunity to students with a good level of English, that otherwise might not have attended these schools, to apply for one of the vacancies once the program has started. Since the treatment we evaluate started six years before we measure the outcome, new students could have been coming for these reasons during five years. 13 4. Finally some students that were in a bilingual school when the program was implemented might dislike the program and they could decide to change school at any point between the year of introduction of the program and the outcome we observe.
We conjecture that once we have taken out repeaters from this cohort (whom we do not observe even if they stay in the same school as we have already mentioned)
there is a very small proportion of students in this group. This is plausible because if they decide to move they cannot go to a highly demanded school, since at this stage they have all their vacancies filled. Nevertheless we do not have data to support our guess.
For those students in bilingual schools taking the exam in 2009/10 (i.e. the treated cohort) we know who was already at this school when they were five years old. For these Table 9 : Diff-in-Diff with and without covariates. Bilingual schools with more than 16% of the students coming to the school after being five years old are excluded. Notes: Dependent variables are the individual standardized grades in each of the three subjects. Standard errors clustered at school level in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% Though not reported, estimates with x include the same covariates as in Table 7 .
Mathematics
students the implementation of the program was not known when deciding to enroll in this school. We can use this information to detect bilingual schools with a very large proportion of students in the treated cohort who stayed in the school since they were five years old.
This will avoid the bias due to new students coming to the school when the program was already in place. We select the 8 bilingual schools that have a proportion of students that
were not in that school at five years old smaller or equal than 16%. Table 9 presents estimates of equations (2) and (3) (i.e. Diff-in-diff estimates) using as treated group only those eight schools and excluding from the sample the other 17 bilingual schools. The results are similar to the results in Table 7 using the whole sample. The only difference is that the estimated effects tend to be higher here, including a less negative effect on General Knowledge. Furthermore, the same results are obtained when doing the Diff-in-diff using as treated students only those that were at the treated schools before the announcement and introduction of the program.
A different approach to the diff-in-diff is to find a control group of schools that is as close as possible to the treated schools. We have information about the schools that applied to the program and the criteria announced to choose schools, mentioned in section 2. In particular, among the 192 schools that applied, 64 schools had more than 60 points (out of 70) in those criteria. The 25 selected were all from this group with scores above 60. The other 38 schools that were not selected but are comparable in these criteria form a natural control group. By assuming that these are comparable groups, we do not have to use the diff-in-diff strategy and we can run a regression using only the 2009/10 results of the exam. To ensure an adequate comparison of the population of students in the treated and control groups we include as covariates the characteristics of the students we observe, and we also estimate by IV using as an instrument the indicator of having been Standard errors clustered at school level in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
Reference categories for dummies and explanatory variables includes in the estimates are as in equations with covariates in Table 7 . However, explanatory variables with no significant coefficient in any equation
or those variables related with composition of the family living with the student are not reported here.
at the same school when the student was five years old (i.e. having being assigned to treatment). Table 10 contains these two estimates. Both OLS and IV estimates imply the same qualitative conclusions as in the rest of the estimates presented: negative and significant effect on General Knowledge of being in the bilingual program and no effect significantly different from zero on mathematics and reading.
Estimates with an additional year of data
The estimates from sections 4.1 and 4.2 report the effect of the program on the first cohort of students treated in the group of 25 schools that first implemented the program. The descriptive statistics for the second cohort of students (cohort of 2010/11) being treated in the first 25 schools are very similar to those reported in Table 2 for the treated cohort of 2009/10 and they are not reported here to save space. Table 11 reports the estimated effect for this second treated cohort of students. The qualitative conclusion is the same as with the first cohort of treated students, presented and discussed in the previous two subsections. Quantitatively, the estimates tend to be greater (including a less negative effect on General Knowledge) than those reported in Table 7 , but the differences are small. In any case, this small improvement in the second cohort is not enough to make the negative average effect on General Knowledge insignificant.
Results for the first cohort of students in the schools selected in 2005/06
The descriptive statistics for the first cohort of treated students in the 54 schools selected to implement the program in 2005/06 are in Table 12 . The demographic characteristics of the last cohort of non-treated students at these schools are closer to the general population characteristics than those in the last non-treated cohort of the 25 schools. This can be seen 14 Each new selected school starts implementing the program in the first grade and expands it to the other grades, year by year, until all the primary education classes in those schools follow the bilingual program. and 2011. Standard errors clustered at school level in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Though not reported, estimates with x include the same covariates as in Table   7 .
by looking at the differences between the first two columns in Table 12 and comparing it with those differences in Table 2 . Also, the change in demographic characteristics observed when comparing the last non-treated cohort with the first treated cohort is slightly smaller here than in the first 25 schools selected to implement the program.
Next, we look at the estimated effects of the treatment by observable groups of students for the 54 schools that became bilingual in 2005/06. These estimates are reported in Table   13 . We see that, as in the previous analysis for the first 25 schools selected, the effect is not significantly different from zero in mathematics and reading. However, for General Knowledge the effect is now non-significant. This change in the average estimated effect could be due to a composition effect, since the effect is heterogeneous. As seen in Table 8 the effect is higher in absolute value the smaller the level of education of the parents. The students at these 54 school have better socio-demographic characteristics than those at the first 25 bilingual schools for which we detected a negative and significant effect in General
Knowledge. This is why we next look at the estimated effects by groups of observables.
We can see in Table 14 that here the effects in mathematics and reading continue being not significant for any group. Also, as for the first 25 bilingual schools, in General Knowledge the effect is heterogeneous, and it is clearly non-significant for those students whose parents have a college degree, and negative and significant for those whose parents have only compulsory education or less. However, there is an important difference with respect to the estimated effect of the treatment in the first 25 schools presented in the previous sections. The negative effect of the program is smaller (in absolute value) here. This change implies that, for those students whose parents have post-compulsory secondary ed- Notes: Dependent variables are the individual standardized grades in each of the three subjects in 2010 and 2011. Standard errors clustered at school level in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Though not reported, estimates with x include the same covariates as in Table   7 .
ucation the effect of the program in General Knowledge is now not significantly different from zero. The estimated effect is now -0.033 and in Table 8 it was -0.259. 15 Also, all the other estimates for the effect in General Knowledge (column 3 in Table 14 ) and most of the other estimates in this Table are Given that the characteristics of the students are different in these two groups of schools, the differential effect might be capturing positive peer effects in the 54 schools. To check this hypothesis we estimate our models including as explanatory variables the average parent's education levels of the students in each school. These variables are not significantly different from zero and the estimated effects of the policy do not change. Another explanation could be that those selected in 2005/06 are more suited and better prepared to implement the program so that the negative effect observed in the 25 schools is mitigated.
As explained in section 2, in 2005/06 the English level of teachers in candidate schools was evaluated with an exam and the result in that exam was part of the criteria used to select schools. This may imply that the schools selected in 2005/06 were more prepared to teach in English. If this hypothesis is correct, it would imply that a great part of the negative effect found for the 25 bilingual schools from 2004/05 is due to an insufficient previous English training of the teachers in the schools selected. This is only a conjecture, which at this point we cannot test with the data available to us. 15 A test of equality of these two estimated effects rejects the null hypothesis of equality of effects. The sample used for these estimates are students of Spanish origin (i.e. non-immigrants), not older than 12 years and that do not have special education needs. They are divided by parents education in three groups. Proportion is the % that each group represents over the total sample of students (including those groups like students older than 12 years whose diff-in-diff estimates are not presented here.)
Standard errors clustered at school level in parentheses. * significant at 10%.
Concluding Remarks
All our estimates controlling for observable students' characteristics and using different ways for controlling self-selection in order to isolate the effect of the bilingual program on Mathematics, Reading, and General Knowledge lead to the same conclusion: there is a clear negative effect, and quantitatively substantial, on learning the subject taught in English, and no effect significantly different from zero on mathematical and reading (in Spanish) skills. The outcome variable used to measure learning in these three subjects is a general standardized exam on the basic skills that any student in sixth grade is supposed to have acquired during the primary school years.
Two aspects of the results are particularly important because of their potential policy implications. The first one is that the negative effects are concentrated on the children of less educated parents. The second one is that the negative effect is much larger (in absolute value) for the group of schools that started participating in 2004 than for those that started in 2005. This even makes the negative effect not significantly different from zero on average and for the students whose parent have more than lower-secondary education. From 2004
to 2005 there was a change in the rules that increased the required English knowledge of the teachers at participating schools. It would be worth ascertaining to which extent this is the cause of the decrease in the negative impact.
Given the change in observable characteristics of the students after the introduction of the program, a change in unobservable characteristics might be suspected. This might bias our estimates. Given the different sources of the change in the population of students in bilingual schools, the direction of the bias is uncertain. However, it is not unreasonable to assume that the change in unobservable characteristics is the same as in the observable ones. If that were the case, this would reinforce our negative and significant effect on General Knowledge and it might turn the estimated insignificant effect on mathematics and reading into a negative and significant effect. On the other hand, if observables and unobservables are positively correlated, the observable characteristics should already be picking up much of the effect of unobservables and for this reason the effect of the program would not differ much from our current estimates, especially if the positive correlation between observables and unobservables is very high. The difficulties we experience in being certain about the effects of the policy is a stark reminder about the necessity of introducing policies in a way that makes it possible its correct evaluation. This is particularly unforgivable in a context like the present one, when the policy was introduced gradually and the applicants were all quite similar.
This study is based only on the first two cohorts of students finishing primary education in the bilingual program. The addition of more cohorts and more schools in future years may allow for a more detailed analysis. One particularly worthwhile aspect for further research is the reaction of parents when choosing schools once it is known at the time of entering preschool that the school is part of the bilingual program. We might observe a marked segregation of students. This will be specially strong in secondary education, 
